Ruthenium polypyridine complexes have attracted much recent interest for the development of photochemical and electrochemical devices. 1 In this regard, a variety of ruthenium(II) complexes involving bidentate ligands, such as 2,2′-bipyridine (bpy) and 1,10-phenanthroline (phen), have been synthesized and studied extensively. 1 However, the corresponding ruthenium complexes with tridentate ligands, especially with asymmetric tridentate ligands, have not been explored to that extent. As a part of a series studies on the properties of ruthenium complexes with asymmetric bridging ligands, we describe here the synthesis and crystal structure of the title complex, [Ru(dppt)(bpy)Cl](ClO4) (where dppt = 3-(1,10-phenanthroline-2-yl)-5,6-diphenyl-as-triazine).
Ruthenium polypyridine complexes have attracted much recent interest for the development of photochemical and electrochemical devices. 1 In this regard, a variety of ruthenium(II) complexes involving bidentate ligands, such as 2,2′-bipyridine (bpy) and 1,10-phenanthroline (phen), have been synthesized and studied extensively. 1 However, the corresponding ruthenium complexes with tridentate ligands, especially with asymmetric tridentate ligands, have not been explored to that extent. As a part of a series studies on the properties of ruthenium complexes with asymmetric bridging ligands, we describe here the synthesis and crystal structure of the title complex, [Ru(dppt)(bpy)Cl](ClO4) (where dppt = 3-(1,10-phenanthroline-2-yl)-5,6-diphenyl-as-triazine).
The ligand dppt was prepared according to procedures in the literature. 2 Ru(dppt)Cl3 was synthesized an identical manner to that described for Ru(tpy)Cl3, 3 with dppt in place of tpy. A mixture of [Ru(dppt)Cl3] (0.124 g, 0.2 mmol), bpy (0.031 g 0.2 mmol), LiCl (0.1 g) and triethylamine (0.04 ml) in 20 ml ethanol-water (3:1, v/v) was heated at reflux for 4 h under Ar. The product was obtained by the addition of a saturated aqueous NaClO4 solution, and was then purified by column chromatography on alumina with acetonitrile-toluene (1.5:1, v/v) as the eluent.
Dark-purple single crystals, [Ru(dppt)(bpy)Cl]ClO4·1.5C7H8, suitable for an X-ray crystallographic study were grown from acetonitrile-toluene x49 ANALYTICAL SCIENCES 2004, VOL. 20 (1:1, v/v) at room temperature. Details of the X-ray structure determination of the Ru(II) complex are given in Tables 1 -3. As shown in Fig. 2 , the RuN5Cl coordination sphere is a distorted octahedral. Two phenyl rings in dppt are rotated away from the 1,2,4-triazine ring with large dihedral angles (64.0˚ and 26.1˚, respectively). The ligand dppt can coordinate to metal ions via two different sites. The structure confirms that the coordination is at N(20), rather than at N(16), from the viewpoint of the steric hindrance between the ligands. The mean Ru-N distance to the bpy ligand (2.0549Å) is comparable to those published for the ruthenium(II) bpy complexes. Because of the constrained bite of the ligand, the Ru-N(dppt) bond lengths to the central ring, [Ru-N(14), 1.9530(17)Å], is shorter than the terminal Ru-N(dppt) distances, [Ru-N(1), 2.1044(17) and Ru-N(20), 2.0300(16)Å], which is typical for coordination of conjugated terimine systems. It is interesting that the two Ru-N (terminal ring) distances in dppt are significantly different. This can be attributed to the large asymmetriy of the dppt ligand. The inequivalence of the two terminal Ru-N bonds in dppt also indicates that the 1,2,4triazine group has a stronger coordination ability than that of the terminal pyridyl group. The Ru-Cl bond length in the title complex [2.3996(5)Å] is slight longer than that observed in [Ru(tppz)(4,4′-(CH3)2bpy)Cl](PF6) [2.383(3)Å], 4 but shorter than that observed in [Ru(tpy)(azpy)Cl]Cl [2.4107(12)Å]. 5 During refinement, a disordered toluene C(11S) to C(16S) was found to be on a crystallographic center of symmetry, and was refined as a half toluene molecule per asymmetric unit. C(13S) was refined as full occupancy and others were refined as half occupancy. All non-hydrogen atoms were refined with anisotropic displacement parameters. After that, all hydrogen atoms were placed at idealized positions and refined as riding atoms with the relative isotropic parameters of the heavy atoms to which they were attached. Table 2 Atomic coordinates(× 10 4 ) and equivalent isotropic displacement parameters (Å 2 × 10 3 ). a. U(eq) is defined as one third of the trace of the orthogonalized U ij tensor.
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